In this paper the different issues and facets involved in introducing English into the Civil and Environmental Engineering undergraduate education environment at Tokyo Tech are discussed. Over the last several years certain initiatives have been developed to help students improve their English abilities during the four year undergraduate program. Here we will discuss and review the effects of these initiatives, including the results of a survey of the first batch of undergraduates who presented their thesis in English. The results illustrate that departmental effort is needed to prepare students for their English thesis presentation as well as the increased English requirements in the graduate school. Some concerns remain whether a B4 Sotsuron presentation in English is too early.
INTRODUCTION
The graduate program in the Department of Civil and Environmental Engineering at the Tokyo Institute of Technology is international. Both English and Japanese languages are employed. There are many foreign graduate students in the department and every year approximately twenty civil engineering graduate courses are presented in the English language. Many theses are written and defended in the English language.
Therefore, an objective of the undergraduate education of the Department is to enhance the technical English writing and communication skills of its undergraduate students. With this in mind, the Department established two English courses in 2000 and also has taken other measures to encourage students to improve their English abilities.
Different strategies that have been adopted to incorporate English into undergraduate education at Tokyo Tech include English communication courses, international activities with other Asian universities, and more recently B4 thesis presentations in English and the acquisition of text books in English for the departmental library. This paper will summarize these initiatives. A particular focus will be on the B4 thesis presentation as this has been conducted for the first time in English in 2009. The paper includes an analysis of a survey among this year's B. Eng. graduates about the perception of this new concept.
enunciation. However, their vocabulary is very limited.
Spoken English comprehension is the Japanese public high school graduate's greatest English deficiency. They have limited conversation skills or extemporaneous speaking ability.
Therefore the department established two English courses in 2000 for 2nd and 3rd year undergraduate students, viz. Civil Engineering English-I (CEE-I) and Civil Engineering English-II (CEE-II). The objective of the classes are twofold: Firstly to improve students English speaking and presentation skills and secondly, to get students familiar with the range of problems civil engineers are facing. Both classes have an enrolment of around 10-12 students each year. Offering English language classes at this stage has the advantage that it prepares students for overseas academic exchange and employment opportunities. The general feedback has been quite positive and according to suggestions from students and staff the course format and content has continued to improve over the years.
The current course instructors are the three authors of this paper. The second author is a visiting professor fluent in English and the third author is a native of Japan who received both his M.Phil. and Ph.D. from Cambridge University in the United Kingdom and has taught numerous Civil Engineering classes in English. Initial experiences with teaching Civil Engineering English at Tokyo Tech were reported much earlier in Chambers et al (2002a Chambers et al ( , 2002b .
(1) CEE I
A placement exam, consisting of a video quiz with students required to answer a few questions based on the video, is conducted during the first class. The purpose of the exam is to determine the English skills of each student in the class.
In CEE-I, for four to six weeks presentations are given by academic staff from the Civil and Environmental Engineering Department. The speakers also provide the students with firsthand knowledge of research in many disciplines of Civil Engineering. Each presentation is limited to 15-20 mins and students are encouraged to ask the speaker at least one question. The students are instructed to pay attention to the presentations and are encouraged to write down questions or comments during the presentations.
In this class, teams of three to four students make presentations on a Civil Engineering topic assigned to them. After an initial round of presentations, the presentations are then revised according to suggestions from the course instructors. This includes detailed comments on the formatting of slides, the content as well as the presentation of the topic. Three items are stressed during presentations: (a) English speaking, (b) audience engagement and (c) the quality and use of PPT slides. Sufficient volume, correct pronunciation, and articulation are stressed and critiqued during the speech. Audience engagement is enhanced with the use of a lectern. The lectern helps speakers face the audience instead of their visual aids. The lectern also provides a place to keep speaker notes close to eye level. During the first round of presentations the students often read their notes with their head down and are repeatedly reminded to avoid this practice. Group presentation assignments are usually on three to four different topics.
Written assignments include writing at least five sentences using technical keywords every other week. A vocabulary assignment has to be submitted in the middle and at the end of the course, where students have to define and give an example sentence for at least 45 technical words used during the lectures.
The collective class time of the semester is generally divided between guest speakers, student presentations, and instructor feedback as shown in Fig. 1 . Table 1 summarises the noted English deficiencies of the CEE-I students and the course element of CEE-I which addresses these deficiencies. These topics can be grouped into the general categories of written and spoken English and are discussed in more detail next. Vocabulary: Students entering CEE-I use simple, imprecise vocabulary. The use of a thesaurus has been strongly encouraged. The students also have a tendency to be wordy, for example "on the increase" instead of "increasing".
Spoken English
Formal Speaking: The CEE-I student presentations demonstrate that several of the students have difficulties maintaining audible speaking volume and eye contact with the audience. However, with repeated reminders these basic speaking requirements improve.
Conversation and Comprehension:
One of the most challenging tasks of the class is stimulating conversation. When asked questions, the students often become very shy and/or panic to the point of not being able to formulate their answers in English. Reading and articulation exercises of simple, non-technical passages can lead to conversation. Guest speaker presentations also provide a means for the students to exercise their listening and communication skills. Another way to motivate the students to practice their listening skills is to show an entertaining movie during class time. For example recently portions of the documentary "A Journey in the History of Water"(NBC 2001) have been viewed during the class, and the students have been asked some questions prior to showing the movie and were instructed to be ready to discuss these questions after viewing.
(2) CEE II In CEE-II, presentations are done individually. Written assignments are similar to those given in CEE-I. Material for this class is taken from websites of different organizations such as Institution of Civil Engineers (UK), American Society of Civil Engineers, World Bank, Asian Development Bank, U.S. Geological Survey (for earthquakes) and National Oceanic and Atmospheric Administration (for tsunamis).
A well maintained website (see Fig. 2 ) is very useful for a class of this nature where there is much interaction between the students and the instructors. This website includes sections on Instructors, Lecture Schedules, Assignments, Grades, Resources, News and Notices. The resources section is particularly useful, with links to online dictionaries, writing guides, and PowerPoint guides. 
INTERNATIONAL ACTIVITIES WITH OTHER ASIAN UNIVERSITIES
To further encourage students to practice their English skills and to improve their engineering and innovative skills, undergraduate students have the chance to participate in several activities where they meet students from other Asian countries.
(1) Joint CE English Seminar An activity of the CEE classes is an annual joint English seminar with National Central University, Taiwan which was initiated in 2007. Each seminar has a specific topic, "Major Civil Engineering Projects in Japan and Taiwan" in 2007, "Natural Disasters" in 2008 and "International Civil Engineering Projects" this year. Student teams from both universities give presentations on the topic followed by discussion and an after-seminar party. Students are more willing to ask questions from their peers rather than from faculty members.
(2) AOTULE Conference
Tokyo Tech is member of the Asia-Oceania Top University League on Engineering (AOTULE), wich organizes an annual conference for postgraduate students. Recently, the scope of the conference has been extended to also include a workshop for undergraduate students. Two students from the CEE classes were selected to join the 2008 conference in Auckland, New Zealand and give a presentation on "Advances in Earthquake Prediction and Warning Systems in Japan". In addition two students from the CEE classes are now preparing for the 2009 conference in Taipei, Taiwan where they will present "Compact Cities -A move away from suburbanization with examples from Japan". Student expenses for the conference are covered by departmental funds. 
B4 Thesis presentation in English (1) Concept
Since 2008 students are required to present their final year undergraduate thesis (sotsuron) in English to all faculty members. After their 5 min presentation, a 3 min discussion follows, which is however conducted in Japanese unless the student prefers English.
(2) Survey
This new concept means students need to get familiar with the English technical terms used in their research. Through a survey among last year's fourth year students, many who are continuing to do a Master degree, this paper reviews how challenging students perceived to present their thesis in English. In addition the survey contained questions asking the student about his/ her English skills, participation in the CEE courses and the perception of future needs to speak English. Therefore the survey contained a mixture of 5 point scale Likert scale questions, multiple choice questions and open text questions. The survey was anonymous and could be answered online. It was anticipated that it would take around 10 min for participants to complete the survey. Thirty-four graduates from last year were invited by email to answer the survey; after 3 email reminders, in total 25 complete answers could be used. 
(3) Survey results
The first three questions (Q1-Q3) asked students on a five point Likert scale directly about the English presentation challenges. Most students answered that presenting in English would have been much easier for them, reduced their nervouseness and it would have taken them much less them time to prepare (see Table  2 ).Data showed that 56% of the graduates stated that they first prepared their presentation in Japanese, discussed the content with their supervisor, before translating it into English. This becomes understandable considering that the thesis itself is also written in Japanese. For their translation 88% of the students utilized online dictionaries and a large number of students in addition asked foreign students or friends for help (Table 3) . Asked, whether they thought presenting in English was a useful experience, a majority of respondents agreed. Students agreed that they learnt a lot, that it motivated them to learn more English and that their confidence to present in English improved. Several questions were asked to get a general impression about the students English skills and to confirm whether those with better English skills had also problems presenting their thesis in English.
Students were asked about their TOEIC score as well as their knowledge of any other language. TOEIC tests were undertaken by 21 of the 25 respondents out of which 20 provided their score (min: 400, max: 980, mean: 657, std. dev.: 123). Fig. 4 shows the distribution of the TOEIC scores according to the colour of the certificate, which shows that only 6 respondents reached the blue or gold one. One respondent was a foreign student from China, among the other 24, none had significant language skills in a third language. Five students answered that they speak basic French, German or Swedish, and only two students had learnt some Chinese. As expected those with a higher TOEIC score in general found it easier to present their thesis in English (significant correlation to Q1: 0.66, r  3.9, t  0.002 p  ) as well less nervous before the presentation (correlation to Q2:
Students were further asked about their overseas experiences (Table 4 ). The majority of graduates had not been abroad for a significant amount of time. As one would also expect, those who spent more time abroad had also better English skills and in general found it easier to prepare their presentation in English. As a subjective measure of one's English skills, students were asked to rate their skills compared to fellow students. Interestingly those with a higher rating of their English skills (Q7) also show statistically significant more interest in learning
, but this cannot be confirmed when comparing the answers to Q12 with their TOEIC scores. The results suggests that giving students a feeling that their English skills are not too bad is important for keeping their interest in learning more. Of the 25 students 11 had participated in at least one of the CEE courses. No significant correlation to their TOEIC scores nor their subjective perception of their English skills (Q7) can be found. 1 A significant correlation can however be found to the time students needed to prepare their English presentation (Q2: r=-0.52, p=0.008, t=-2.9). This supports the rationale for the CEE courses, as even with this small sample size, a significantly positive effect can be found.
Students were also asked about their perception of the need to speak English in the future. Clearly, a majority expects to need English for future travel, though 7 students also indicated that even for travel they might not need English, possibly because they do not envisage to travel abroad. For other private reasons students do not seem to perceive there is a strong need to learn English as only 8 students indicated it is likely or very likely that they will need to speak English in their daily life. The pereceived need to speak English for work purposes is much stronger. Only 5 students answered that it is unlikely or even very unlikely that they will not need to speak English in future. As expected one can also find significant correlations between these three questions (Q9-Q11) and the interest of students to learn further English (Q12). It suggests that for further English education it would be beneficial to stress the importance to speak English also inside Japan for example in accessing information not available in Japanese or for communication with foreigners.
Table 5. Opinions about B4 presentation in English
Examples of negative responses "I think it is too early because we can't do that in Japanese well. We have to practice in Japanese before doing in English."
"I wanted to speak more about my thesis. But, I couldn't … because of the lack of my English skill."
"It is rather ironic that Japanese people prefer to teach their students a foreign language rather than their mother tongue. .."
Examples of positive responses
"I am studying in U.S. now, and I think the presentation experience is definitely helpful in studying abroad as well"
"Presentation in English is important."
"To make presentation of Bachelor thesis in English is the chance to improve our English skill."
In an open ended text questions students were further asked about their general opinion having to present their thesis in English. The responses were very mixed (Table 5) showing that to continue this concept it is needed to explain to students the reason for doing so better. Similarly, in the final questions students were asked about ideas to improve the English education in the department the responses were mixed as some students expressed some concern that teaching English should not be a significant aspect of an Engineering programme. Other students stated the importance of the department to encourage further international links and to send students abroad.
OTHER ACTIVITIES
Finally, in order to help students prepare for their final year presentations and to generally encourage students to get familiar with English text books the department decided to initiate a library of key English textbooks for Civil and Environmental Engineering undergraduate teaching. Through a review of the curriculum in world-renown universities such as Cambridge, Imperial College London, MIT and University of Michigan, a number of textbooks used in their curricula have been bought with departmental funds.
CONCLUSIONS
Japanese students educated in the public schools in Japan have insufficient English skills to enable their effective participation in the international activities of the graduate program in the Department of Civil Engineering at the Tokyo Institute of Technology. English courses are therefore part of the Department's undergraduate curriculum. The teaching of CEE courses with the active participation of many different visiting faculty has been very useful in the development of lessons, classroom exercises, and assignments to cover most areas of language skills: grammar, vocabulary, structure, formal speaking, informal speaking, and reading and comprehension. This paper also has utility for non-English speaking engineering departments that have or wish to develop an international graduate program. It could be said that the initiatives of the Department have been recognized as being quite useful and successful, as more departments in the Faculty of Engineering at Tokyo Tech are adopting measures to improve the English communication skills of their students.
The survey results are further encouraging as they suggest that the CEE courses indeed help students in preparing English presentations such as their Sotsuron presentation. However, at the same time the partly negative responses of the students to the increase in English education suggest that more initiatives might be needed to convince students of the need to present in English. One idea might be to include an additional class into the curriculum on real world experiences of Japanese engineers highlighting the skills needed for an increasingly international construction industry. Further, students appear to be unconvinced of the need for English skills outside the business world. Therefore, to emphasise the demographic changes leading to an increasingly international population in Japan will be important. However, finding the balance between providing Japanese students with enough opportunities to practice Japanese presentation skills as well as to teach English skills will be an important topic for future education of Japanese engineers. 
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